Principal Component Analyses and Related Studies on the Proto-porcelain of Hulushan Site, Wuyishan, Fujian Province by 王锐
学校编码：10384 分类号 密级
学号：10320141152293 UDC
硕 士 学 位 论 文
葫芦山遗址原始瓷主成分分析及相关
问题研究
Principal Component Analyses and Related Studies on




专 业 名 称 ：文物与博物馆
论文提交日期：2017 年 4 月












































本文对 25 个武夷山市葫芦山遗址出土原始瓷片，3 个武夷山市竹林坑遗址





























This paper produced archaeometry studies on 25 pieces proto-porcelain of
Hulushan site, 3 pieces proto-porcelain of Zhulinkeng site and 4 pieces
proto-porcelain of Liaotianjian site. The main chemical composition of body and
glaze of the samples were applied the multivariate statistical analysis methods
including principal component analysis, factor analysis and cluster analysis.
The results show that the proto-porcelain of Hulushan site was manufactured
with a single formula, of which the porcelain stone composed the raw material. The
elemental composition is in line with the characteristics of the early quartz-mica
porcelain in the southern China.The body formula of the proto-porcelain of
Liaotianjian and Hulushan site was still in the exploratory stage, and the selection of
raw material also show some primitive features. However, Zhulinkeng samples show
more advanced characters than the other two sites in some extend. Our analyses
indicate that the glazes of the samples from all the three sites were made from a
mixture of clay with fired grass ash. The manufacturer of Zhulinkeng kiln have
initially mastered the more advanced proto-porcelain enamel formula technology,
which is conducive to improve the product quality and the success rate in firing
manufacture.
In addition, the paper also discussed the regional characteristics of the
proto-porcelain of Hulushan site. The chemical compositions of the body and glaze
were compared with those unearthed in the nearby Zhejiang and Jiangxi province.
The results suggest that the proto-porcelain unearthed in Jiangshan, Zhejiang have
close relationship with Hulushan samples. We argue that part of the proto-porcelain of
Hulushan site should be derived from the input of Zhejiang, while others were




































































































1.1 A Profile of Hulushan Site.............................................................................. 1
1.2 A Profile of Ceramic Science and Technology Archaeology........................ 4
1.2.1The Development of Ancient Chinese Ceramics Technology................. 4
1.2.2Chinese Ceramic Science and Technology Archaeology History............6
1.3 Research in Proto-porcelain of Shang Zhou Period.....................................8
1.4 An Overview of The Proto-porcelain in FujianArea..................................11
1.5 Research Plan and Methods.........................................................................12
Chapter 2：Materials and Methods......................................................17
2.1 The Proto-porcelain Sample of HuLushan Site..........................................17
2.1.1 Water Absorption Test for Pratial Sample of Hulushan Site ...............17
2.1.2 Master Component Test Sample........................................................... 18
2.2 Test Instruments and Conditions.................................................................19
2.3 The Experimental Process............................................................................20
2.4 Data Processing Method............................................................................... 20
2.4.1 Principal Component Analysis..............................................................21
2.4.2 Factor Analysis......................................................................................22
2.4.3 Clustering Analysis............................................................................... 23
Chapter3：Principal Component Analysis of The Proto-porcelain.. 26
3.1 Test Data Result.............................................................................................26
3.2 Factor Analysis of Principal Component of Proto-porcelains from three
sites....................................................................................................................... 29
3.2.1 Factor Analysis of The Main Component of The Tire.......................... 29
3.2.2 Factor Analysis of The Main Component of The Glaze....................... 37
3.3 Clustering Analysis of Three Sites Unearthed Proto-porcelain Principal
Component...........................................................................................................45















3.3.2 Clustering Analysis of The Main Component of The Glaze.................45
3.4 Summary........................................................................................................49
Chapter4：The Regional Characteristics of The Proto-porcelain of
Hulushan Site........................................................................................... 51
4.1 The Relationship Between The Proto-porcelain of Hulushan Site and The
Culture of WuYue................................................................................................51
4.2 The Production Center of Proto-porcelain in The Shang Zhou Period... 52
4.3 The Hulushan is Compared With Proto-porcelainPrincipal Component
of Other Sites....................................................................................................... 53
4.3.1 Multivariate Statistical Analysis of Data on The Proto-porcelain Tire.56
4.3.2 Multivariate Statistical Analysis of Data onThe Proto-porcelain Glaze
........................................................................................................................59
Chapter 5：Epilogue...............................................................................64
5.1 Selection of Tire Glaze Raw Material and Process Characteristics......... 64
5.2 TheRegional Characteristics of The Proto-porcelain of Hulushan Site...65




















图 3.2 葫芦山、竹林坑及辽田尖原始瓷胎的因子得分 F1 和 F2 散点图
图 3.3 葫芦山、竹林坑及辽田尖原始瓷胎的因子得分 F2 和 F3 散点图
图 3.4 三处遗址出土原始瓷胎中 SiO2箱型图
图 3.5 三处遗址出土原始瓷胎中 Al2O3箱型图
图 3.6 三处遗址出土原始瓷胎中 Fe2O3箱型图
图 3.7 三处遗址出土原始瓷胎中 K2O 箱型图
图 3.8 三处遗址出土原始瓷胎中 CaO箱型图
图 3.9 三处遗址出土原始瓷胎中MgO 箱型图
图 3.10 三处遗址出土原始瓷胎中 TiO2箱型图
图 3.11 葫芦山、竹林坑及辽田尖原始瓷釉的主成分元素因子分析三维散点图
图 3.12 葫芦山、竹林坑及辽田尖原始瓷釉的因子得分 F1 和 F2 散点图
图 3.13 葫芦山、竹林坑及辽田尖原始瓷釉的因子得分 F2 和 F3 散点图
图 3.14 三处遗址出土原始瓷釉中 SiO2箱型图
图 3.15 三处遗址出土原始瓷釉中 Al2O3箱型图
图 3.16 三处遗址出土原始瓷釉中 Fe2O3箱型图
图 3.17 三处遗址出土原始瓷釉中 R2O（K2O+ Na2O）箱型图











































































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
